Brain serotonin turnover correlates inversely with plasma adrenocorticotropin during the triphasic response to adrenalectomy in rats.
After bilateral adrenalectomy in adult male rats a triphasic change occurs in the plasma concentration of radioimmunoassayable ACTH. Plasma ACTH is markedly elevated at 2 h, returns almost to normal at 20 h, and is again markedly elevated 92 h after adrenalectomy. We have examined brain serotonin (5HT) turnover during this period using two nonsteady state methods: accumulation of 5HT after monoamine oxidase inhibition with pargyline and decline of 5-hydroxyindoleacetic acid (5HIAA) after pargyline. Both endpoints demonstrated decreases in hypothalamic and brain stem 5HT turnover 2 and 92 h after adrenalectomy, but normal 5HT turnover 20 h after adrenalectomy. Thus, we demonstrated inverse relationships between 5HT turnover in both the hypothalamus and brain stem and the plasma ACTH concentration throughout the period of triphasic change after adrenalectomy. The adrenalectomy-induced increases in plasma ACTH and decreases in brain 5HT turnover both 2 and 92 h after adrenalectomy are inhibited by treatment with small doses of corticosterone. The data strongly suggest that the activity of some brain 5HT neurons changes after adrenalectomy in a triphasic pattern and, further, that these changes are related in part to glucocorticoid withdrawal. 5HT receptor antagonists blunted corticosterone inhibition of the adrenalectomy-induced decreases in brain 5HT turnover, providing further evidence for an interaction between glucocorticoids and brain 5HT neurons. The data are consistent with a role of brain 5HT neurons in the adrenalectomy-induced triphasic changes in ACTH secretion.